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INTRODUCTION 

Mature reading is dependent on several 

factors lack of facility in any one of which is a 

serious handicap for the student# No one will 

question that the mature reader has a more rapid 

reading rate than the immature one# This Is so be- 

cause he has greater ability in word recognition, 

a greater span of recognition, fewer regressive 

eye movements, shorter periods of fixation, and 

finally, greater ability in recognizing the 

meanings of words* Although the mature reader 

has attained a high degree of mastery in all of 

these, he frequently does not progress uniformly 

in the various habits# The rate and order of 

development of the reading habits depend to a great 

extent on the method of teaching employed# There 

is no doubt that some methods of teaching are more 

efficient and economical than others* This leads 

one to ask: What methods will ultimately be most 

desirable for the proper developmental progress 

in reading. Buswell (1 - p#10) enumerates the 
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following aspects or elements of the reading pro¬ 

cess and its development: 

*1. The development of a broad recognition 
unit, as measured by the average scop© of 
eye-fixations» 

2„ The development of habits of quick 
recognition, regardless of the size of the 
unit, as measured by the duration of 
fixation pauses. 

5. The development of precision of recog¬ 
nition and regularity of progress across 
printed lines, as measured inversely by 
regressive, or backward ©ye movements* 

4* The development of habits of expression 
or recognition in terms of thought units, 
as measured, for the oral process, by 
timing rhythm of pronunciation* 

5* The development of independence in 
word recognition*" 

The purpose of this study is to determine 

the effects of a particular teaching technique on 

the reading rate and comprehension of students in 

the elementary school© 
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CHAPTER I 

THE HISTORY AND NATURE OP THE PROBLEM 

Much research has been done in reading* 

All authorities are agreed as to what constitutes 

good reading, and have now established reading 

norms for the various ages and grades* However, 

there Is no reason to believe that good as well 

as poor readers cannot improve. Therefore, it 

may become necessary, at some future time, to 

revise, in an upward direction, the reading norms 

we now have. Difference of opinion exists, not 

as to what elements are concomitant with good 

reading, but over what techniques and methods of 

teaching reading will bring about the best results® 

In order words, which methods are most economical 

and efficient? 

The greatest amount of research in 

reading has been done in the field of remedial 

reading. Many theories for improving the back¬ 

ward student have been put forward and have been 

used with greater or less success depending on 
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the particular situation and circumstances 

surrounding the individual case. It seems reason¬ 

able to suppose that many of these "cases’1 for 

remedial treatment would have been better readers 

had a better method of teaching been employed* 

Nevertheless, because of individual differences, 

there will always be some readers who are poorer 

than others, and, in consequence, there will always 

be a need for remedial teaching. 

"Two notable results of the studies prior 

to 1910 form the basis of present-day reforms in 

teaching reading; namely, the clear-cut distinction 

between oral reading and silent reading and the 

recognition of individual differences in reading 

habits and needs." (2 - p.892) The distinction 

between oral and silent reading revolutionized the 

methods of teaching reading in use up to that 

time, while the recognition of individual differences 

made authorities wary in suggesting any general 

panacea or cure-all for reading ills. It is 

necessary, then, to treat silent and oral reading 

as separate entities and to devise general methods 
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for teaching them* remembering, at the same time, 

that all students cannot be made to conform to any 

one general teaching technique, but rather, that 

the teaching technique must be made to conform to 

the need of the individual. When viewed in this 

light the problem of teaching reading becomes very 

complex and intricate indeed. 

Should the span of perception not be 

great enough, definite steps must be taken to 

bring about an increase in it. The scientific 

method of attack is not to apply more and more of 

the usual reading, but to devise a direct and 

positive approach. "One type of remedy, which has 

frequently been tried in reading, is the use of 

short-exposure exercises. Where this method has 

been applied at the proper stage of development 

improvement has usually occurred." (1 - p. 139) 

However, one must remember that rapid recognition 

and a large span of recognition are not the only 

elements in the reading process. Some pupils 

require training in these skills while others 

require training in the experiences which will 
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supply the ideas necessary to facilitate inter¬ 

pretation* The main thing to remember is that a 

slow rate of reading shows that the pupilfs 

equipment is in some respect incomplete* 

A controversy exists as to whether 

mechanical devices have justified themselves as 

being practical in the field of reading. Some 

authorities doubt if the special training so pro¬ 

vided is of any value. Traxler (3 - p.149) says 

that "on the whole, both expert opinion and the 

results of research have been somewhat unfavorable 

to the use of expensive gadgets*M Other authorities 

are equally certain that such devices are bene¬ 

ficial* For example, Taylor (4 - p.151) states 

that "controlled reading with the Metron-O-Scope 

combines all the ideas underlying (1) short 

exposure as a means of broadening the span of 

recognition and reducing the reaction time, and 

(2) classroom methods for conditioning an efficient 

eye habit in reading*" It would appear that 

scientific study should be able to throw light 

on the controversy and assist in deciding in 
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favor of one of the two divergent views or perhaps 

in establishing the truth of each depending on the 

conditions and circumstances surrounding the 

individual situation# 

The purpose of the present study is to 

discover if there is a significant increase in 

reading rate and in reading comprehension among 

children in the elementary school as a result of 

drill in perception carried on by mechanical 

means. The assumption underlying this experiment 

is that any change in the reading ability of the 

experimental group as compared with the control 

group is the result of the mechanical drill 

carried on since all other factors which influence 

the two groups are constant. 
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CHAPTER II 

APPARATUS AND PROCEDURE 

The appartus used in this study is shown 

in Plates I and II and was determined partly by 

expediency and partly by the desire for simplicity. 

The various parts are numbered on the plates. 

They consist of (7) an epidiascope or opaque 

projector, (3) a translucent screen, (1) and (8) 

a system of pulleys, and (2) gummed tape. A 

timing device (6) was fitted to the lens of the 

projector which allowed exposures to be timed 

at intervals of from one seeond to one one-hundredth 

of a second. The opaque projector was used be¬ 

cause it was the only one available. Its use, 

along with that of a translucent screen, 

necessitated the devising of a system of pulleys 

so that the "film-strip'1 could be pulled through 

the projector from the opposite side of the screen. 

The shutter on the timing device was opened by 

means of a string used as a trip rope. The gummed 

paper together with the perception units made 

up the "film-strip”. It is felt that the apparatus 
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PLATE I 

(1) Manually-operated Control Spool 

(2) Gummed Tape, 

(3) Screen. 





10 

PLATE II 

(2) Gummed Tape* 

(3) Screen* 

(4) Shutter String* 

(5) Guide Post for both Gummed Tape 
and Shutter String. 

(6) Timing Device for Projector. 

(7) Projector. 

(8) Storage Spool. 
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is simple enough to be duplicated wherever a 

projector is available• 

Vocabulary for the drill was obtained 

from the readers in actual use in the classrooms. 

The two, three, and four-word units were, for the 

most part, combinations of the single-word units. 

Lists of the perception units appear in the 

appendix. The word units were typed on white 

paper and attached to the gummed strip at regularly 

spaced intervals. Thus the gummed roll became a 

sort of film-strip. 

The method used in the study consisted, 

essentially, of timed exposures of perception 

units, flashed on the screen, which the subject 

repeated on recognition. Subjects were brought 

into the laboratory singly and given drill be¬ 

ginning with the single word units. Then the 

unit span was progressively increased to two, 

three, and finally four words. At each change 

in the perception span the subject started with 

the shortest exposure time at which he was able 

to recognize the units, and speeded up to one 
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one-hundredth of a second* 

Accurate records of each subject’s pro¬ 

gress from unit to unit were kept in detail* A 

diagrammatic sketch of these records appears below* 

Each error which the subject made was indicated by 

a check-mark in the proper Tttime-column” opposite 

the appropriate perception unit. 

TABLE I 

RECORD OF STUDENT ERRORS ON PERCEPTION DRILLS 

Name of Subject 

Perception Time in Seconds 
Unit 1 0.5 0.2 0.1 0.04 0.02 
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Subjects for the experiment were selected 

from the elementary grades of University 

Demonstration School* Pupils in grades 2, 3, 4, 

5,and 6 were used. The subjects were selected in 
have 

such a way that it was possible to/a ncontrolff for 

each student used in the experiment, that is, they 

were selected in pairs. The pairing was done on 

the basis of chronological age, I. Q., and 

ability in silent reading as indicated by the 

Stanford Achievement Test in grades 2 and 3, and 

the Nelson Silent Reading Test in grades, 4, 5, 

and 6* In this way, the twenty subjects (four 

from each grade) used in the experiment each had 

a "control*1 in his class who received exactly the 

same instruction except for the experimental 

drill. The students were also given Gray’s Oral 

Reading Test but were not paired in this respect. 

Each subject in the experimental group 

was drilled at regular intervals and the total 

drilling time amounted to three and one-half 

hours. At the end of the drill period, the 



. 
' ' ' 

t * * 

, 
• ' 

. 

' 

, 



- 14 - 

TABLE II 

ORIGINAL SCORES OP EXPERIMENTAL GROUP 
ON SILENT READING TESTS 

Subject C.A. I.Q. Voc . Para. Total 
Score 

2A 7-7 130 7 10 17 
2B 7-1 99 12 12 24 
2C 7-8 103 10 10 20 
2D 7-1 126 12 14 26 

3A 8-8 101 28 25 53 
3B 8-7 104 33 38 71 
3C 8-7 92 18 18 36 
3D 8-5 132 42 44 86 

4A 9-7 104 37 34 71 
4B 9-3 121 34 30 64 
4C 9-5 114 29 30 59 
4D 9-5 133 41 45 86 

5A 10-1 92 22 24 46 
5B 10-11 101 46 38 84 
5C 10-3 113 46 48 94 
5D 10-00 113 29 28 57 

6A 11-4 104 41 40 81 
6B 11-6 130 80 61 141 
6C 12-00 82 34 26 60 
6D 11-10 108 48 31 79 

M-110.1 M-32.45 M-30.3 M®62.75 
(fs 14.46 <T»16.55 <T ® 13.94 <f =29.4 
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TABLE III 

ORIGINAL SCORES OP CONTROL GROUP 
ON SILENT READING TESTS 

Subject C. A. I.Q. Voc. Para. Total 
Score 

2E 7-8 119 7 10 17 
2F 7-2 94 10 12 22 
2G 7-10 102 8 10 18 
2H 7-3 124 13 12 25 

3E 8-7 101 23 28 51 
3F 8-8 113 32 34 66 
3G 8-5 89 19 15 34 
3H 8-5 125 42 43 87 

4E 9-7 107 35 36 71 
4F 9-1 123 32 32 64 
4G 9-4 116 33 30 63 
4H 9-6 135 47 38 85 

5E 10-3 90 22 27 49 
5F 10-7 102 47 37 84 
5G 10-7 121 50 42 92 
5H 9-10 102 28 29 57 

6E 11-3 102 41 40 81 
6F 11-6 124 79 62 141 
6G 11-10 99 34 29 63 
6H 11-3 105 47 32 79 

M-109.6 M-32.45 M»29.9 M»62.45 
<T s 12.34 (T ^ 16.23 or a 12.84 <T s29.68 
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experimental and control groups were retested 

for reading ability by equivalent forms of the 

tests used at the beginning of the period• The 

first test was given December 10* 1948* and the 

final one on March 25* 1940* 
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CHAPTER III 

TABULAR AND GRAPHICAL REPRESENTATION OP DATA 

The following chapter contains a tabular 

and graphical representation of data pertinent to 

the study. A brief explanation of the derivation 

and compilation of the data represented accom¬ 

panies each table and each set of graphs. By 

means of data organized in this way, the reader 

is able to get an Insight into the main features 

of the study. 

Table IV shows the initial and final 

scores together with the gains made by the 

experimental and control groups on the Paragraph 

Comprehension Tests. The tests used in grades 

2 and 5 were the Stanford Achievement Tests and 

those used in grades 4, 5, and 6 were the Nelson 

Silent Reading Tests. The initial and final 

tests were equivalent forms of the same test. 

The final column below shows the gain of each 

individual subject In the experimental group 

over that of his control. A minus quantity 
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TABLE IV 

ORIGINAL AND PINAL SCORES OP EXPERIMENTAL AND CONTROL GROCES 
ON PARAGRAPH COMPREHENSION TESTS 

Experimental Group Control Group Difference 
between 

Gains of 
Experiment¬ 
al and 
Control 
Groups 

Sub- 
Ject 

In. 
Score 

Pinal 
Score Gain 

Sub¬ 
ject 

In. 
Score 

Pinal 
Score Gain 

2A 10 19 9 2E 10 14 4 5 
2B 12 26 14 2F 12 25 13 1 
2C 10 27 17 2G 10 11 1 16 
2D 14 19 5 2H 12 19 7 -2 

3A 25 34 9 5E 28 32 4 5 
SB 38 53 15 3P 34 44 10 5 
3C 18 31 13 3G 15 32 17 -4 
3D 44 44 0 3H 43 46 3 3 

4A 34 40 6 36 26 -10 16 
4B 30 38 8 *P 32 42 10 -2 
4C 30 40 10 fl 30- 47 17 -7 
4D 45 50 5 fH 38 37 -1 6 

5A 24 28 4 S'E 27 30 3 1 
5B 38 43 ! 5 $TP 37 42 5 0 
5C 48 42 -6 415 42 50 8 -14 
5D 28 35 7 SH 29 40 11 -4 

6A 40 37 -3 m 40 43 3 -6 
6B 61 66 5 62 68 6 -1 
6C 26 36 10 & 29 36 7 3 
6D 31 39 8 ■4h 32 39 7 1 
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indicates that the control had a greater9gain than 

the experimental subject. 

The above Table provides the data for 

the following five graphs. The gain of the 

experimental group is shown in red in every case 

while that of the control is in blue. A loss is 

shown as a zero gain but these cases are explained 

in the brief statements accompanying each graph. 

The horizontal axes of the graphs represent the 

pairs; pair (1) referring to pupils A and E, 

pair (2) referring to pupils B and F and so on. 

The vertical axes represent the increases in 

scores between the initial and final tests® 
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Figure 1* Gain in Score on Paragraph Comprehension 
In Silent Heading Test - Grade II 

In three cases out of four the gain of 

the experimental group exceeds that of the control 

group for this grade* 
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Figure 2. Gain In Score on Paragraph Comprehensi 
In Silent Reading - Grade III 

Pupil ”30” had exactly zero gain as 

shown• In only two cases out of four did the gain 

of the experimental group exceed that of the 

control goup. However, the f,netn gain was greater 

for the experimental group* 
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Figure 3 Gain In Score On Paragraph Comprehension 
In Silent Reading Test - Grade IV 

Student f!4EM had a loss of ten points on 

the final test as compared with his score on the 

initial test while student w4H,t had a loss of one 

point* Therefore, they are shown on the graph as 

having zero gain. Thus, the Mnet,? gain Is greatest 

for the experimental group in this class. 
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Figure 4. Gain In Score on Paragraph Comprehensi 
In Silent Heading Test - Grade V 

Student ?,5C,T had a loss of six points on 

the final test. A possible explanation of this 

loss is given in the following chapter. The gain 

of the control group was larger in this grade. 
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Figure 5* Gain In Score on Paragraph Comprehensi 
In Silent Reading Test - Grade VT 

Pupil M6Aft had a loss of three points on 

the final test. This student is discussed further 

in the following chapter. The net gain of the 

control group is larger in this class than that 

of the experimental group. 
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Table V shows the initial and final 

scores of the experimental and control groups 

in Reading Rate* The tests used in grades 2 

and 3 were the Stanford Achievement Tests; 

those used in grades 4, 5, and 6 were the 

Nelson Silent Reading Test* In both cases the 

initial and final tests were equivalent forms 

of the same test* The score, in this case, 

refers to the reading rate in terms of the 

number of paragraphs completed in the allowed 

time, twenty minutes* The final column re¬ 

presents the gain of the individual student 

in the experimental group over that of his 

control* A negative quantity indicates that 

the control had a greater gain than the 

experimental subject* 
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TABLE V 

DUMBER OF ITEMS COMPLETED BY EXPERIMENTAL AND CONTROL GROUPS 
ON PARAGRAPH COMPREHENSION TESTS 

Experimental Group Control Group 
Difference 
between 
Gains of 
Experiment¬ 
al and 
Control 
Groups 

Sub¬ 
ject 

In. 
Score 

Final 
Score Gain 

Sub* 
ject 

In. 
Score 

Final 
Score Gain 

2A 6 ! 23 17 2E 20 21 1 16 
2B 10 24 14 2F 13 ,20 7 7 
2C 9 22 13 2G 6 17 11 2 
2D 20 28 8 2H 11 22 11 -3 

3A ^8 48 20 3E 33 41 ! 8 12 
5B 35 47 12 3F 34 43 9 3 
3C 21 35 14 3G 16 31 15 -1 
3D 46 48 2 3H 44 48 4 -2 

4A 13 15 2 4E 14 10 -4 6 
4B 11 15 4 4F 12 16 4 0 
4C 12 19 7 4G 11 16 5 2 
4D 17 18 1 4H 15 16 1 0 

5A 9 11 2 5E 11 14 3 -1 
5B 14 16 2 5F 16 16 0 2 
5C 17 17 0 5G 16 IS 2 -2 
5D 10 13 3 5H 12 15 3 0 

6A 15 14 -1 6E 17 19 2 -3 
6B 21 23 2 6F 24 25 1 1 
6C 10 15 . 5 6G 12 13 1 4 
6D 11 14 3 6H 14 16 2 1 
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The five following graphs contain the 

information in the above table in another form* 

In every case the gain of the experimental 

group is shown in red while that of the control 

group is in blue* A loss is depicted as a zero 

score but such cases are pointed out in the 

brief statements accompanying the graphs* The 

horizontal axes of the graphs represent the 

pairs; pair (1) referring to pupils A and E, 

pair (2) referring to pupils B and P and so on® 

The vertical axes represent the increases in the 

number of items or paragraphs completed between 

the initial and final tests® 
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Figure 6® Gain in Number of Items Completed 
On Silent Reading Tests - Grad© II 

In three cases out of four the gains of 

the experimental group exceed those of the control 

group exactly as is the case in Figure 1® 
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Figure 7. Gain in Number of Items Completed 
On Silent Reading Tests - Grade III 

The same two students of the experimental 

group showed gains over their control as In Figure 

2. The net gain of the experimental group was 

greater. 
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Figure 8. Gain in Number of Items Completed 
On Silent Reading Tests - Grade IV 

Student t!4Eff had a loss of four items 

on the final test. The experimental group shows 

the greater gain. It is interesting to compare 

the results of students t,4C,t andr,4Gn on this graph 

with their results in Figure 3. 
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Figure 9« Gain In Number of Items Completed 
On Silent Reading Tests - Grade V 

Students ”5C” and !,5F” had exactly zero 

Increases as shown. The control group has a slight 

"edge” here but not so great an edge as that de¬ 

picted in Figure 4. 
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Figure 10. Gain in Number of Items Completed 
On Silent Reading Tests - Gr. VI 

Student l!6Arf had a loss of one point on 

the final test. In three cases out of four the 

experimental group registered the greater gain. 
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Table VI shows the Initial and final 

scores together with the gains made by the 

experimental and control groups on G-ray’s Oral 

Reading Tests. The final column shows the 

gain of the individual subject in the 

experimental group over that of his control# 

A negative quantity indicates that the control 

made a greater gain than the experimental 

subject# 
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TABLE VI 

ORIGINAL AND PINAL SCORES OF EXPERIMENTAL AND CONTROL GROUPS 
ON GRAYf S ORAL READING TEST 

Experimental Group Control Group 
Difference 
between 
Gains of 
Experiment¬ 
al and 
Control 
Groups 

Sub¬ 
ject 

In. 
Score 

Pinal 
Score Gain 

Sub¬ 
ject 

In. 
Score 

Final 
Score Gain 

2A 3 9 6 2E 2 6 4 2 
2B 9 14 5 2F 10 12 2 3 
2G 5 14 9 2G 0 6 6 3 
2D 9 16 7 2H 10 9 -1 8 

3A 10 14 4 3E 10 14 4 0 
3B 33 35 2 3F 18 26 8 -6 
3C 5 12 7 3G 10 14 4 3 
3D 21 23 2 3H 21 29 8 -6 

4A 17 30 13 4E 20 22 8 5 
4B 23 28 5 4F 21 25 4 1 
4C 16 20 4 4G 27 34 7 -3 
4D 20 30 10 4H 18 28 10 0 

5A 13 11 -2 5E 21 22 1 —3 
5B 28 33 5 5F 26 32 6 -1 
5C 29 35 6 5G 21 26 5 1 
5D 24 35 11 5H 24 29 5 6 

6A 22 27 5 6E 23 33 10 -5 
6B 41 45 4 6F 45 45 0 4 
6C 18 22 4 6G 24 30 6 -2 
5D 22 35 13 6H 30 35 5 8 
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The above Table provides the data for 

the following five graphs* The gain of the 

experimental group is shown in red and that of 

the control in blue. A loss is shown as a zero 

gain. The horizontal axes of the graphs 

represent the pairs and the vertical axes, the 

increases in scores between the initial and 

final tests. 
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Figure 11# Gain in Score - Gray*s Oral Reading 
Test. Grad© XI 

Every pupil of the experimental group 

shows considerably greater gain than the corres¬ 

ponding student of the control group. 
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Figure 12. Gain in Score - Gray’s Oral Reading 
Test. Grade III 

The gain of the control group is larger 

for this grade than that of the experimental 

group. 
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Figure 13» Gain in Score - Gray’s Oral Reading 
Test# Grade IV# 

There is a slight gain here In favor of 

the experimental group 
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Figure 14• Gain in Score - Gray»s Oral Reading 
Test, Grade V, 

The greatest gain here was registered 

by the experimental group which is a reversal of 

the data shown on Figures 4 and 9* 
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Figure 15. Gain in Score - Gray’s Oral Reading 
Test. Grade VI. 

Student "GF" had a gain of exactly zero 

as shown. The gain shown in this graph is in 

favor of the experimental group. 
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CHAPTER IV 

REACTION OP INDIVIDUALS OP EXPERIMENTAL GROUP 

TO THE DRILL PROCEDURE 

The following chapter is a brief capi¬ 

tulation of the more significant reactions of 

the individual subjects in the experimental 

group• 

Subject tt2Att 

This student was started on the first 

series of fifteen words at the rate of one-fifth 

of a second. Similarly with the second and third 

series. On her first ftrunfr through the forty- 

five words she made twenty-five errors, but by 

the third drill period she got them all correct. 

She was started on the fourth group of fifteen 

words at one-tenth of a second and on the final 

group at one-fiftieth of a second. She started 

the two-word units at one-twenty-fifth of a 

second, the three-word units at one-fiftieth of 

a second and the four-word units at one-twenty- 

fifth of a second. In every case she progressed 
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successively through the intermediate stages up to 

one one-hundredth of a second* 

Before the beginning of the drill period 

this girl became emotionally distraught when faced 

with an oral reading situation. Her home-room 

teacher feels that she now has a better method of 

attack as a result of the perception drills and 

that she is not so nervous when in a reading 

situation as she was formerly. 

This student shows a gain over her 

control on every graph® 

Subject n2Bw 

This subject shows a gain on every 

graph, far greater than her twin in the control 

group. 

Subject "2Cn 

This student shows a gain on ©very 

graph, far greater than her twin in the control 

group. 

Subject tf2Dn 

This student was also a very emotional 

one. She was started on the single word units at 
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one-half second. With her as with subject "2A" 

the nervousness was largely dispelled during the 

period of time during which the drill was carried 

on. She is now able to read orally with greater 

ease than was formerly the case. Her graph on 

oral reading shows considerable increase in this 

skill. 

Subject w5Aft 

This student shows considerable gain 

over his control in the Paragraph Comprehension 

test and in the number of items completed. 

SubjectJ^B" 

This student also showed considerable 

gain over his control in the Comprehension test 

and in reading rate. 

Subject »5Cn 

This students gain is not equal to 

that of her control on the Paragraph Comprehension 

test or in rate but exceeds that of her control 

on Gray’s Oral Reading Test* 

Subject n3Du 

This subject shows a loss in comparison 
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with her control on each one of the tests. 

Subject t14Atl 

This subject shows an increase over her 

control in every case. 

Subject 114 B11 

This subject had difficulty with the 

three and four-word units. She had to go over 

these more often than the others in her class. 

Although she shows a gain in every case it is 

less than that of her control in the Paragraph 

Comprehension Test and only equal to the gain 

of the control on the other two tests. The 

possibility exists that more drill would have 

increased her eye-span and thus her score. 

Subject ”40” 

This subject shows a gain over her 

control in rate but a loss as compared with the 

control in both the Paragraph Comprehension 

Test and in Gray’s Oral Reading Test. There is 

a possibility that had the drill been of a 

meaningful nature her score would have been 

higher. 
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Subject ”4DU 

This subject missed a considerable part 

of the drill period. Thus, though she received 

the same amount of drill as the others, it was 

not given at the same regular intervals. She 

is equal to her control in rate and in Gray ’ s 

Oral Reading Test and surpasses the gain of her 

control on the Comprehension Test# 

Subject n5A” 

This pupil was one of the poorer ones 

dealt with in the study. He started the first 

and second series of fifteen single word units 

at one second. His vocabulary was poor and 

consequently he had to be taught a considerable 

number of words. However, after having learned 

the words and getting the single word units at 

one one-hundredth of a second he showed an 

amazing development and finished the drill period 

on the same material as his class-mates. He 

shows an increase over his twin in the control 

group on the Paragraph Comprehension Test and 

on Gray’s Oral Reading Test but his increase in 
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in rate is not so large as that of his control. 

Subject ft5Btf 

This student had considerable difficulty 

in getting the three-word units* An interesting 

fact is that after laboriously going through the 

three-word units on a Friday, she was tentatively 

tried on the four-word units on the following 

Monday and succeeded very well* Her increase 

or gain is greater than her control in rate, equal 

to that of her control in Comprehension and less 

than that of her control in Gray’s Oral Heading 

Test. 

Subject tf5Gn 

This student missed a considerable part 

of the drill period. She received the same 

amount of drill as the other subjects but the 

drill periods were crowded together rather than 

being at regularly spaced intervals. Her graphs 

show a greater increase than her control on 

Gray’s Oral Reading Test but less increase in 

Comprehension and rate. 
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Subject "5D" 

The increase of this subject is equal 

to that of her twin in rate but less in compre¬ 

hension and less on Gray’s Oral Reading Test. 

Subject n6A!t 

This subject could not get the three- 

word units at one one-hundredth of a second. 

He did not get to the four-word units at all. 

In order to check all possibilities the school 

nurse tested his eyes and found his vision to 

be normal. The only test on which he shows a 

gain was Gray’s Oral Reading Test but even here 

his gain is not equal to that of his control. 

Subject ”6Bn 

The gain of this subject exceeds that 

of her control on Gray’s Oral Reading Test and 

in rate but is less than that of her twin on the 

Paragraph Comprehension Test. 

Subject n6Cft 

This was another of the poorer students 

in the experimental group. He showed a great 

deal of Interest in improving his reading ability. 
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His graphs show considerable gain over that of 

his twin in Paragraph Comprehension and in rate 

but less than his twin on GrayTs Oral Reading 

Test* 

Subject ri6Drc 

This student shows an increase greater 

than that of his control in every case© 
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CHAPTER V 

CONCLUSION 

A statistical treatment of the results 

obtained by the individual classes of the ex¬ 

perimental group was impractical in that the 

number in each was too small. There were only 

four subjects In each class and, therefore, 

the grades had to be combined to make a more 

valid basis for study. The scores of Grades 

2 and 3 were combined to determine the first 

critical ratio and for each subsequent ratio 

the scores of another grade were added. In 

this manner progressively larger NJs were ob¬ 

tained with a resultant increase in the 

reliability of the critical ratios* 

Table VII gives a summary of the final 

test data from which the Critical Ratios were 

determined* nAggregate Scores” refers to 

the summation of \/c&4haloty Scores and Compre¬ 

hension Scores for each of the Experimental 

and Control groups* 
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TABLE TIT 

SUMMARY OF DATA FROM FINAL TESTS 
FROM WHICH CRITICAL RATIOS TORE COMPUTED 

Experimental Group Control Group 
G-P 
O CJ 

•H ® 
n» 

Grades 

Aggre¬ 
gate 
Scores Means 

Standard 
Devia¬ 
tions 

Aggre¬ 
gate 
Scores Means 

Standard 
Devia¬ 
tions 

H® 
<D 
Sh 
u ® 
o o 
o o 

2,3, 488 611 22.05 439 54.85 24.78 .80 

2,3,4 813 67.75 20.8 745 62.08 23.59 .86 

2,3,4,5 1127 70.44 19.55 1053 65.81 22.63 .80 

2,3,4,5,6 1493 74.65 21.82 1443 72.15 25.9 .97 

The following table gives the critical ratios com¬ 

puted on the basis of aggregate scores together with 

those which would be necessary for significance at 

the 0.05 level established by Fisher: 

TABLE VIII 

CRITICAL RATIOS BASED ON AGGREGATE SCORES 

Grades Summated 
Critical Ratio on 
Aggregate Scores 

Critical ratio 
necessary to be 
significant at .05 

level 

2 & 3 (N-3) 1.05 1.90 
2,3,4 (N-12) 1.57 1.80 
2,3,4,5 (N-16) 1.40 1.75 
2,3,4,5,6 (N-20) 1.54 ; 1.73 
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The 0.Q5 level of significance suggested 

above means that the chances are only 5 in 100 or 1 

in 20 that the obtained differences in scores be¬ 

tween the control and experimental groups were due 

either to sampling errors or individual differences* 

This gives a great deal of confidence in scores 

which attain this level. Although many of the 

ratios do not achieve Fisher1a level of signi¬ 

ficance they approach it and are indicative of 

a probable trend. Furthermore, many educational 

authorities feel that in dealing with subjective 

material of this nature the arbitrary levels of 

significance established by Fisher, for concrete 

and objective data, are much too restrictive© 

However, the use of total scores obtained 

by the summation of paragraph comprehension and 

vocabulary scores, as was done in Table VII, 

obscures some rather interesting facts. For 

this reason each set of scores has been summarized 

individually and the critical ratios shown in the 

following tables© 
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TABLE IX 

SUMMARY OF DATA FROM FINAL TESTS ON PARAGRAPH COMPREHENSION 
FROM WHICH CRITICAL RATIOS WERE COMPUTED 

Experimental Group Control Group 
C -p 
o c 

Grades 

Aggre¬ 
gate 
Scores Means 

S tandand 
Devia¬ 
tions 

Aggre¬ 
gate 
Scores Means 

Standard 
Devia¬ 
tions 

•n w 
H *H 
Otf o 

HI «H 
<D <H 
U 
Jh <D 
o o 
o o 

2,3 253 31.63 11.11 223 27.88 12.19 .90 

2,3,4 392 32.67 10.5 370 30.83 12.35 .86 

2,3,4,5 569 35.56 9.76 537 33.56 11.4 .82 

2,3,4,5,6 747 37.35 10.94 723 36.15 12.92 .88 

TABLE X 

CRITICAL RATIOS BASED ON PARAGRAPH COMPREHENSION SCORES 

Grades Summated 
Critical Ratios on 
Paragraph Scores 

Critical ratio 
necessary to be 
significant at .05 

level 

2 & 3 (N-8) 1.87 1.90 
2,3,4 (N-12) 1.96 1.80 
2,3,4,5 (N-X6) 1.18 1.75 
2,3,4,5,6 (N-20) .85 1.73 
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TABLE XI 

SUMMARY OP DATA FROM PINAL TESTS ON VOCABULARY 
PROM WHICH CRITICAL RATIOS WERE COMPUTED 

Grades 

Experimental Group Control Group 

C
o
rr

e
la

ti
o
n

 
C

o
e
ff

ic
ie

n
t 

Aggre¬ 
gate 
Scores Means 

Standard 
Devia¬ 
tions 

Aggre¬ 
gate 
Scores Means 

Standaid 
Devia¬ 
tions 

2 & 3 235 29.38 10.38 216 27 12.7 .72 

2,3,4 392 32.67 10.5 370 30.35 12.35 .36 

2,3,4,5 558 34.9 10.08 516 32.25 11.62 .92 

2,3,4,5,6 746 37.3 11.13 720 36 13.55 .96 

TABLE XII 

CRITICAL RATIOS BASED ON VOCABULARY SCORES 

Grades Stimulated 
Critical Ratios on 
Vocabulary Scores 

Critical ratios 
necessary to b© 
significant at *05 

level 

2 & 3 (N-8) 
2,3,4 (N-12) 
2,3,4,5 (N-16) 
2,3,4,5,6 (N-20) 

.71 

.95 
2.23 
1.27 

1.90 
1.80 
1.75 
1.73 
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It can b© seen from Tables IX and X 

that in grades 2 and 5 the increase in paragraph 

comprehension scores results in a critical ratio 

of 1.87 which almost equals the Fisher level. 

The summations grades 2, 3, and 4 on the same 

item results in a ratio of 1.96 which consider¬ 

ably exceeds the requirements for significance. 

It is quite evident, therefore, that the two 

| grades most affected by the drill in paragraph 

comprehension were grades 2 and 4. 

Tables XI and XII show up a rather 

startling result of the drill. The higher grades 

seemed to have made a good deal of improvement 

in their vocabulary scores. Why this should be 

is difficult to say since the drill on per- 
j 

ception made no effort to stress vocabulary. 

The number of words used was hardly large enough 

to cause any appreciable growth in vocabulary. 

Finally, then, the perception drill 

definitely did result in an increase in reading 

rate and comprehension. According to statistical 
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theory the increase was not great enough to rule 

out the element of pure chance entirely but for 

practical purposes it can be assumed that the 

increase is significanto 
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CHAPTER VI 

IMPLICATIONS, CRITICISMS, AND SUGGESTIONS 

It is not possible to accept the results 

in any experimental study without further ex¬ 

perimentation to verify or discredit the findings® 

However, in such experimentation it 'would seem 

logical to follow whatever leads the present 

study seems to indicate. Some of the leads are 

as follows: 

1® Pupils In Grades II and IV showed 
greatest improvement® 

2. Pupils in lower grades generally 
showed more improvement than those 
in higher grades® 

3® Poorer students of any grade showed 
more relative improvement than those 
who were better at the beginning. 

4. Pupil reaction to the drilling pro¬ 
cedure suggests that such drill may 
be a valuable aid In building 
vocabulary. 

It Is not in the nature of this study to explain 

the ?hy or wherefore of the above. Should these 

leads be found to be intrinsic In other studies 

of a similar nature there is no doubt that they 
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can b© accounted for by definite psychological 

principles. 

It is possible to make many criticisms of 

the present study* These criticisms along with 

suggestions as to their remedy may be of aid in 

the preparation of further experimental designs. 

1. A projector using a reflecting rather 
than a translucent screen would give 
better, clearer cut outlines of the 
perception units. 

2. In connection with the above it would 
appear that a white t,film-strIp,, 
rather than brown would give the 
perception units a better background. 

3. Some mechanical device should be 
constructed so that each time a per¬ 
ception unit is in the projector it 
will be projected onto the screen in 
precisely the same spot. 

4. There is the possibility that the 
senior students generally and the 
better students particularly were not 
subjected to perception units of large 
enough span or perhaps the limitation 
of the timing device did not allow 
them the increase in rate of which 
they were capable. Either of these 
possibilities would explain why such 
students did not show "the same 
relative increase as the junior and 
poorer students. 



. 

. 

* 

. 

. 

' 

» 



58 - 

5. There should be a way to measure 
"rate of perception" and "span of 
recognition" directly rather than 
indirectly as was done in this study* 
For example, it would be interesting 
to determine the eye-span of the 
subjects at the beginning and again 
at the end of the experiment* It is 
only by so doing that anything could 
be determined in connection with the 
eye-span. 

6* Possibly the students should have 
been paired as to rate on the 
Paragraph Test rather than on total 
score* 

7. More definitely, they should have 
been paired on the basis of scores 
on the Paragraph Comprehension Test 
rather than on the Paragraph and 
Vocabulary Tests combined because this 
study should not have any effect on 
vocabulary* 

8* The possibility exists that the 
students should have been paired as 
to socio-economic status as there 
is no doubt this is an important 
factor in vocabulary development 
and thus in comprehension. 

9. Sex differences were not taken into 
consideration in the present study. 

10. It is a definite psychological 
principle that drill with meaning 
is far more valuable than purely 
mechanical drill* 

Therefore, It is suggested that the labora¬ 

tory set-up should not be entirely divorced from 
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the classroom situation but rather that the drill 

carried on In the laboratory be given the meaning 

it should have and thus be fitted into a definite 

learning situation. Mechanical drill has shown 

Itself to be partially successful; meaningful 

drill should be far more successful. 
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GRADE II 

Single Word 

sit 

wouldn’t 

small 

letter 

tie 

slow 

bake 

answered 

visit 

call 

bui Id 

across 

gone 

beautiful 

always 

try 

wonderful 

until 

spring 

tomorrow 

l 

APPENDIX 

Units 

gave told 

burn cut 

each pull 

breakfast around 

right seeds 

ready deep 

grows earth 

himself country 

through brought 

minute lights 

large turn 

six because 

winter won11 

hide ten 

garden early 

fall I *m 

knew tell 

la t® today 

those candy 

both bell 





heard third pull together 

sun watch large circus 

hungry keep I*m clean 

woods place both gave 

short floor across country 

together more better breakfast 

much move knew right 

hair shall tell more 

would tricks stay hungry 

noise short letter 

gam© Two Word Units call tomorrow 

afraid gave himself heard enough 

cry- always try small garden 

enough wonderful spring 

forget pull around 

if ready today 

grass early fall 

stay cut hair 

catch grass grows 

circus each knew 

hot wouldn’t turn 

eyes shall build 

got until ten 
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Three Word Units 

wouldn’t try it because both forget 

if those move tell me more 

be ready today the hot sun 

afraid to build gave each tie 

burn the lights 

both gave more 

stay until spring 

right after breakfast 

stay around today 

better keep clean 

ten better tricks 

visit the country 

always keep watch 

one minute late 

enough until six 

turn him around 

play a gam® 

cut across country 

try on himself 

six got ready 

try to pull 

a small watch 
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Pour Word Units 

Call across the lake. 

Pull the right weeds. 

Build a bridge tomorroiv. 

It is a beautiful country. 

Slowly bake both cakes. 

H© answered the call. 

He put himself through. 

Visit in the country. 

Hid in the garden. 

Eat a large breakfast. 

Sit still six minutes. 

Winter is gone now. 

He’s gone until spring® 

Don’t burn the breakfast® 

Sow the seeds early. 

Because I’m late today. 

He brought a letter. 

Always clean both feet. 

The garden is ready. 

I’m here early today. 

Turn out the lights. 

Always visit the sick. 
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Try to sit still* 

He planted six seeds* 





GRADE III 

Single Word 

s tream 

mud 

poured 

shadow 

desk 

teacher 

Ifd 

palace 

Friday 

led 

hour 

treat 

raced 

mistake 

orange 

welcome 

breath 

eight 

he’ll 

wife 

joined 

Units 

held poked 

fifth secret 

buttons safe 

vacation north 

raised dirt 

berries world 

smoke decided 

different on 

either landed 

belonged passed 

stranger air 

disappear sky 

purple closed 

teeth mountain 

between picnic 

laid wrong 

against licked 

below drew 

twice ring 

fastened the 

lesson hid 
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taught others 

plates anybody 

fancy begin 

returned become 

something He 

salt sandwiches 

up promise 

Then 

his Two Word Units 

hill wrong lesson 

to fancy plates 

he others returned 

called eight mistakes 

scampered purple buttons 

glanced to promise 

hand held sandwiches 

crowd I*d begin 

also felt something 

in welcome breath 

hurried mountain stream 

bicyl® either orange 

felt passed on 

sold teacher taught 





led between 

drew up 

raced north 

different hour 

on hand 

his wife 

he called 

up hill 

He felt 

the bicycle 

Three Word Units 

drew the sky 

a different hour 

he hurried home 

hand it in 

in the crowd 

against the desk 

sold the house 

ring a bell 

drew some berries 

on his bicycle 

welcome his wife 

passed the palace 

secret between them 

hid the orange 

speak to me 

the teacher taught 

landed in mud 

a good vacation 

decide between them 

an hour ago 

he felt safe 

something raised it 
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Pour Word Units 

We had eight mistakes# 

Promise to hand it in# 

The crowd hurried home# 

He sold the bicycle# 

The sandwiches were good# 

Ring the school bell# 

They were fancy plates# 

He called his wife. 

The sky is blue# 

Have a good vacation. 

W@ were wrong twice. 

The shadow was large# 

He taught the lesson* 

You take either orange® 

They had a secret# 

It belonged to me# 

0o on a picnic* 

The world is round. 

She landed in mud# 

I decided to work. 

Are you going home? 

He has white teeth 
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The dog raced him* 

Either one is right* 

Give something to me® 





GRADE IV 

Single Word Units 

leaves clumsy comical 

curiosity strengthened amusement 

beware surveyed nonsense 

actors shady bounced 

faltered argued gasoline 

cautioned biscuit truck 

sensible signals contestant 

involve wakened audience 

drifted grab inspected 

delicious fuss strung 

conference lucky announced 

slim keep tag 

bait highway tough 

visible devoured timid 

plank dignified chums 

crouched wade explore 

survive chuckled camera 

situation ascent uneasy 

garage healthy prairies 

besides contact sank 

partitions naughty displeased 



■ 

■j'-- 

; . 

.. 



blankets drifted leaves 

clever inspected camera 

pinched clever intersection 

slid healthy curiosity 

subtracted comical nonsense 

hockey shady street 

relay delicious biscuit 

tramped surveyed prairies 

situation crooked relay 

monster clumsy ascent 

tremendous lucky situation 

thirsty besides partitions 
if 

shattering strengthened signals 

pedals drifted highway 

greedy uneasy actors 

intersection sensible conference 

oxygen ' dignified amusement 

crooked garage plank 

plough tremendous monster 

grudge sensible audience 

keep contact 

Two Word Units tough chums 

gasoline truck timid contestant 





visible bait 

Three Word Units 

Beware the monster 

the truck bounced 

inspected the audience 

A lucky ascent 

it was inspected 

get the camera 

devoured the bait 

beware he cautioned 

they drifted out 

a comical trick 

keep in contact 

crouched behind me 

keep them healthy 

a tough biscuit 

that greedy monster 

was wakened early 

behind the plouch 

a good highway 

strengthened the partitions 

any visible signals 

explore a garage 

under some blankets 

on the prairies 

clever hockey play 

grab the tag 

a dignified chuekle 
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Pour Word Units 

Live on the prairie. 

The signals were visible. 

The leaves drifted slowly. 

A lot of nonsense. 

The garage plank slid. 

The ship sank quickly. 

The bait was devoured. 

She was always thirsty. 

The biscuit displeased her. 

Hid under some blankets. 

She chuckled in amusement. 

They surveyed the damage. 

The contestant was lucky. 

Announced to the audience. 

His chums were tough. 

Follow behind the plough. 

W© shall explore it. 

Wade in the stream. 

The monster was greedy. 

A very sensible situation. 

Do you play hockey? 

A very clever boy. 
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He crouched behind me 

Keep contact with me. 

They wakened me early 

He was very naughty. 





GRADE V 

Single Word Units 

average forced decent 

memory previous problem 

importance quart seldom 

supported separated accept 

nervous domestic position 

seized score sport 

attempt distributed recognized 

doomed necessary forbidden 

advice hesitated determined 

difference shrink envelope 

absolutely truth prove 

regarded defend devoted 

message private compete 

dismayed appearance value 

active trousers comrades 

disturbed veranda balance 

weight pencil naturalist 

energy silence interfere 

exertion objected depends 

despite equipment persuaded 

design experience periods 
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triumph forbidden knowledge 

amount forced effort 

situation active advice 

demanded disturbed balance 

effort corrected problem 

startled artist*s pencil 

muscles cash amount 

continued devoted comrades 

despair startled appearance 

attend despite exertion 

artist seldom disturbed 

familiar average memory 

corrected familiar situation 

approached dismayed silence 

©vents prove decent 

districts continued patience 

cash domestic experience 

knowledge nervous periods 

patience supported truth 

recognized sport 

Two Word Unfits doomed attempt 

seldom interfere absolutely necessary 

determined naturalist private equipment 



: 1 . 

' 

' 

' - ' ■ 

, . , 

• ■ 

•. 

■ 

. 



Three Word Units 

a necessary experience one poor score 

keep the equipment of good value 

triumph over events the balance due 

a dull pencil 

quart of milk 

accept the position 

strongly supported it 

the hardest problem 

the best district 

an artist paints 

compete with me 

defend my comrades 

cash on hand 

a great effort 

the corrected figures 

he seldom interferes 

too much weight , 

it was forbidden 

a short message 
/ 

a torn envelope 

knowledge is power 

sat in silence 
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Four Word Units 

H© corrected the balance. 

Drink some milk often. 

Her appearance was familiar. 

The scores were- corrected. 

The experience was necessary 

It was good advice. 

My memory is good. 

Devoted to his work. 

H© seldom disturbed me. 

The message was seized. 

The balance in cash. 

She has lost weight. 

They seldom regard me. 

The attempt was doomed. 

Experience is very important 

It was absolutely necessary. 

I will accept it. 

The amount was distributed. 

They recognized the position 

Attend to your work. 

Hockey is a sport. 

He persuaded the audience. 





We hesitated to compete. 

Shrink from the truth. 

This problem was hardest* 
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GRADE VI 

Single Word 

catapult 

massive 

equator 

relax 

quest 

entangled 

cyclone 

diagonal 

stimulating 

altitude 

tambourine 

plaid 

aerial 

character 

countenance 

contour 

rehearsal 

receptacle 

recedes 

ebbed 

protein 

reassurance 

reluctantly 

cavern 

released 

revolve 

session 

co-operative 

barge 

persistent 

dolphin 

suffocate 

submerged 

artillery 

dwindled 

depressed 

strenuous 

irritation 

pitchblende 

absorbed 

feverishly 

misgivings 

quest 

convulsions 

reservoir 

pompous 

transmitter 

vibration 

s tudio 

gaudy 

ama teur 

preceding 

©xhaus tion 

manor 

turmoil 

adjusted 

disinfected 

insolent 

luncheon 

democracy 

griddle 

pallet 

demonstration 
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replenish 

jauntily 

vixen 

courtyard 

tournament 

mystic 

balcony 

anvil 

misfortune 

tremendous 

christen 

infect 

interfered 

s tamped© 

hazardous 

haggard 

tedious 

torrent 

descendant 

mantel 

Two Word Units 

hazardous stampede 

diagonal line 

raging torrent 

full reservoir 

long session 

radio aerial 

persistent amateur 

haggard man 

plaid skirt 

dark cavern 

pompous character 

dress rehearsal 

submerged barge 

depressed mood 

quickly relax 

low altitude 

gaudy color 

insolent character 

high balcony 

straw pallet 

hot griddle 

th© catapult 

tedious demonstration smiling countenance 
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large courtyard christen the child 

he became entangled 

Three Word Units 

a massive building 

the preceding questi 

a quiet guest 

an even contour on the mantel 

interfered with it 

hard fought tournament 

heavy iron anvil 

a terrible misfortune 

give in reluctantly 

adjusted the screw 

quest for gold 

at the luncheon 

replenish the fire 

disinfected the room 

released the dog 

the door revolved 

the supply dwindled 

pretty pfeid tie 

h© was depressed 

released the catch 

heavy artillery fired 

water recedes slowly 
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Pour Word Units 

He gave it reluctantly* 

The building is massive. 

The artillery fired steadily. 

The screw was adjusted. 

The amateur was exhausted. 

The radio aerial broke* 

His countenance was haggard. 

The submerged barge moved. 

The torrent gradually dwindled. 

Do the preceding question. 

She released the catch* 

The luncheon was successful. 

Glean the guest room. 

Draw the diagonal line. 

A dress rehearsal tonight. 

The supply was replenished. 

He walked in jauntily. 

It was a long session. 

Hia quest was persistent. 

The turmoil depressed us. 

He interfered with it. 

The door revolved steadily. 
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Quickly do the question. 

Slowly the water receded. 








